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In This IssueClosing In on DSB Recognition
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DNA double-strand breaks (DSBs) pose a threat to genome stability and can
lead to cancer. The MR complex, containing the Mre11 nuclease and the
Rad50 ABC ATPase, is a key sensor and processing factor for DSBs. Using
structural, biochemical, and genetic studies, Lammens et al. show that the
bacterial MR complex is an ATP-controlled DNA clamp. ATP induces MR to
change from an open loading form into a compact DNA binding form, revealing
how MR can sense double-strand breaks—even those that are covalently
blocked by a protein.Targeting Tolerance in Tuberculosis
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Treatment of tuberculosis requires long-term multidrug therapy to overcome
tolerance. Tolerant mycobacteria are not genetically drug resistant, and toler-ance has been attributed to nonreplicating bacterial subpopulations. Surprisingly, Adams et al. now show that tolerant
mycobacteria are enriched in the replicating bacterial population residing in infected macrophages. Using M. marinum-
infected zebrafish and M. tuberculosis-infected human macrophages, the authors show that bacterial efflux pumps are
required for tolerance, suggesting that addition of efflux pump inhibitors to current therapies may be beneficial in overcoming
tolerance in tuberculosis.Live Fast, Die Hard
PAGE 92
Cells can respond to DNA damage by repairing it or by triggering apoptosis when the damage is extensive. Biton and Ashke-
nazi find that ATM induces two sequential waves of NF-kB signaling to elicit apoptosis independently of p53. The first phase
induces TNF-a feed-forward signaling, promoting the second phase that drives downstream signaling to stimulate caspase
activation. Understanding how cells respond to different levels of DNA damage may inform therapeutic strategies against
cancer.Cagey Protease Builds on Substrates
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DegP, an E. coli protease, degrades misfolded proteins. Its substrates promote
assembly of inactive DegP hexamers into proteolytically active cages with 12,
18, 24, or 30 subunits. Using crystallography, Kim et al. now reveal how
substrates catalyze this assembly. Protein substrates contain two sequences
(degrons), one that binds to the DegP active site and one that binds to its
PDZ1 domain. Covalent linkage of the two degrons is critical for DegP cage
formation and activation. Once substrates are consumed and the two binding
sites are uncoupled, the cage disassembles, assuring that DegP is active
only when protein substrates are present.Bcl-2 Backs Bax Off the Mitochondria
PAGE 104Mitochondrial localization of Bax promotes apoptosis. Localization is regulated by antiapoptotic Bcl-2 proteins. Edlich
et al. lock Bax into its inactive conformation using intramolecular disulfide bonds. Surprisingly, this manipulation leads
to accumulation of Bax on the mitochondria. The authors find that wild-type Bax constitutively retrotranslocates from
the mitochondria to the cytosol in healthy cells, a process that depends on the antiapoptotic Bcl-2 proteins. Thus,
antiapoptotic Bcl-2 proteins promote Bax retrotranslocation, regulating the equilibrium between mitochondrial and
cytosolic Bax.Cell 145, April 1, 2011 ª2011 Elsevier Inc. 1
Awakening Sleeper Pseudoproteases
PAGE 79
Rhomboids are intramembrane proteases that control intercellular signaling.
iRhoms are a mysterious but highly conserved subfamily of rhomboid-like
proteins that lack catalytic residues. Zettl et al. show that, in Drosophila, these
pseudoproteases inhibit rhomboid-dependent EGF receptor signaling, thereby
regulating fly sleep. iRhoms promote degradation of EGF ligands in the endo-
plasmic reticulum, exploiting cellular quality control machinery to regulate
signaling between cells. These results demonstrate that pseudoenzymes can
evolve into specific regulatory proteins.A Hungry Nose Knows
PAGE 133
Food tends to smell more attractive to hungry animals, but the underlying neural
andmolecularmechanisms are poorly understood. Root et al. reveal that insulinacts as a global metabolic cue to alter the neuronal representation of odors in Drosophila. It does so by control of local neuro-
peptide signaling by sNPF, which boosts synaptic transmission from odor-specific sensory neurons. Strikingly, modulation of
the peripheral olfactory system is both necessary and sufficient to induce starvation-like food search behavior.Sky Is the Limit in Rejuvenating Synaptic
Proteins
PAGE 117
Synaptic vesicle proteins are recycled at synapses, but how are dysfunctional
proteins sorted from this recycling pool? Uytterhoeven et al. provide insight into
this process by examining Skywalker, a synaptic GTPase activating protein for
the Rab35GTPase. They show that loss of Sky results in excessive trafficking of
synaptic vesicle proteins via endosomes, resulting inmore efficient degradation
of ubiquitinated vesicle proteins. The increase in trafficking also promotes
formation of a larger pool of synaptic vesicles, increasing neurotransmitter
release. Taken together, the data suggest that endosomal sorting rejuvenates
the synaptic vesicle pool.RNAi in Mice Gets Nice
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Studying gene function in mice poses technical, logistical, and financial challenges. Premsrirut et al. now describe an
approach to reliably generate inducible RNAi transgenic mice in a rapid and cost-effective manner that can be easily scaled
to study the action of many genes in parallel. The system enables examination of the effects of chronic or transient gene
silencing during development or in the adult and provides a platform to rapidly interrogate the consequences of inhibiting ther-
apeutic targets in diseased or normal tissues.Cell 145, April 1, 2011 ª2011 Elsevier Inc. 3
